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Abstract of JP1 021 0980 

PROBLEM TO BE SOLVED: To rapidly carry out a microbial test on beer and its semifinished product, 
etc., with a high sensitivity and good specificity by conducting a polymerase chain reactional(PCR) 
method using an oligonucleotide prepared so as to specifically hybridize to a 16S ribosome gene of 
each of the plural bacteria belonging to the genus Lactobacillus as a primer. SOLUTION: An 
oligonucleotide prepared so as to specifically hybridize to a 16S ribosome gene of each of 
Lactobacillus brevis, Lactobacillus casei, Lactobacillus coryniformis and Lactobacillus sp. AB No. 74 
belonging to bacteria of the genus Lactobacillus g. S'-CTGATTTCAACAATGAAGC-S') is used as a 
primer to carry out a PCR method. Each bacterium can definitely be detected and identified within 1-3 
days. 
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(54) [S69!©£ii*] S,tS^iiWtU^^l/t?FR«RS(DtiflSS 
(57) [gft] 

—X AB No. 7 4@^di-r*fcto<0^- | J=fjl'> 

6S r RN Aa£?-<!:£tRMI~/W;7M$"'rX-f 
* U*^ KlH5iJ*fcl±KE5iJI=«-r«.*iMfi<)E5iJ5Wr 
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S-f-S^^ f-A^UX ^bt'X (Lactobacillus brev 

is) ■«sKm'=tttu-r-&feA. 5f h/^;u7. 

t*XBCD1 6 S 'Jt|?V— ARN Aite^^^— K^&X 
? U^5=- Fmm&m&t L. •?-CDX-?L';a- ; 5 L FE?iJ£>- 

5' -CTG AT T T C A A C A AT G A AG C- 3' 
Wb't&^Q \-j^J-)V7^ 2i-tf-f (Lactobacillus case 

i) s^gKwi-eitb-r-sfcif). h/t?**. a-iz 

-TBCD1 6 S 'J 7f? V — AR N Afifi^-f 3 — KT4^^ 
? K*<3fcCDE5'J 

5' -ATCCAAG AACCGCATGGTTCTT 
GGC— 3' 

^et-r^fL^e^udffl^-'j =rx* u*^ k. 

JI-f&5^ h/^ux =i y- 37 (Lactobacil 
lus coryniformis) B^g^MI-Sliti?- &fcto. 5>£ h 
A^UX nU-7tJI/5Xlroi 6S'J?t5V-ARN 
A«e^£=>-Kf&5t£U*^KiE?iJ£1g8*)£:U 

Sot. Si* 'J =T5l^ U*?- KtfJfcflJEM 

5' -GGGACT AGAGTAACTGTTAGTC 

C-3- 

m-t&tK *fci*»fci-*t«iittEj(«rr*::£* 

a-f?)^^ K/^;UX ?5>$7A (Lactobacillus 
plantarum) B£S&MI=*ai-f 4fci6, 5£ K/^>U 
X 6S >j7fCv— ARNABfi^ 

*• "J zfx-? U^-^ K*<*C0E5iJ 

5' — TGGACCGCATGGTCCGAGC— 3' 

[B*JS6] **+l=»«-r*7^ h/^;uxBBl= 
B^St* KA^UX xe-<— v— X (Lactobacillu 
s sp.) AB No. 7 4B£iHR6*)lr&iii-f Sfcfc. h 



A^;ux xe-f->-X (Lactobacillus sp. ) AB N 
o. 7 4B<73 1 6 S 'J7f?v— ARN Aite-? $-3— £> 
X? U*^ KE*J£«W<fc L> -trox^U^-^KEJiJCD 

E$iJ©F*h 5 Oggfrt, 2 0 OSgS-CI-SEB^ft&E 

*ttEM£*r* = i£W»£r**«B*HJB:i-»J* 
Jt^l/tf h*. 

10 [Ig3fcig7] tt<*«fl:#St*7^ h/^UABBI- 
B1" f>7£ h A^./U*. * fcf-r — v— X (Lactobaci I hi 
s sp. ) AB No. 7 4i*a«Mttt*t5f=«). V 
Af-Jl* *fcV — v— X (Lactobacillus sp. ) AB N 
0. 7 4 BCD 1 6 S U f V-i R N Al6?$ 3 - Kt 4 
5tf Is*?- h*EM£«M±: -fCDX^ U^-^ KE*ijCD 

Escort. 1il^f»5 OOSl*r-l~iee$*i-5>E9"J 

co-asxii^gproEJu^r-sAv *fci±«i5-r-5ffiffl 

20 ME«£*f <5C££4#«i:f S&BBS^ffl:*-'J:J5l 

[IMtJJls] Sl^i^S-r-Sv-? h/^;u^BBi- 
It555 h/^X Xtf-r— >— X (Lactobacillu 
s sp.) AB No. 7 4B£aftttK:tttil-r«fe*>. 7^7 h 
A^;u* Atf-f— >— X (Lactobacillus sp. ) AB N 
o. 7 4BC01 6 S iJt»V-ARNAS£^3 - ^ 
U*^ KE5"J£«tt£ *0>x<? \s1r=f- KE9JC0 
'J =JX$ l,*? Ktf&oT. S^-U =1*5x^7 

30 E5IJC0— gpxi±±SProE?'J^%-r-5>*V ^fcliSSfJSr-S 

B-r-5^^ h/^^ xe-f— X (Lactobacillu 
s sp.) AB No. 7 4B^SS?fi<l^^tl3-ri)fcto. h 
Xtf-f— v— X (Lactobacillus sp.) AB N 
o. 7 4BC01 6S'J7^V— ARNAitGT^^— K-f-5 
3?^U^-^KE5iJ$«Mi:L.s -tCOX^ u*^ KE9JC0 

40 b^-^ Ktf&OEH 

5" — TTTTAACATCGGATGGAG— 3' 

«*S10] H*^2. 3. 4, 5*fcl*9lrfHB 
£jh.fc*U3**?U*^KroE$iJCD5*.. '>35<ct*B 

CiS3fcJ£i i] ig*Jl2. 3. 4. 5^fcl±9(c|aB 
**vfc^-'J=fx^ w*=f- KE?U*«[SRJC<0^5-r^- 

50 
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U |gfg£;h..i>-<#E$iJ*<#£L, 

[n i 3 ] n** 1 1 i=EBro*a-c*«**ifc 
^yanf-rtfta. 

[HWI14] §1**2. 3, 4. 5£fcl49lSt£© 

'[11**16] K*3S2. 3. 4. 5£fcl46fBB© 

zfX5 U*?- K. 
[BBoifMiittKn] 

[000 1] 

[a«±©«ffl*HH **EI4. tf-^USSS-CfeS? 

tJl-SXg. 55 h/^;UX ^7>$7AI. 55 K 20 
/\*^;UX Xtf-v-X AB No. 7 4B£&ifc-f -5>fci& 
©*y:Jx5 Utf-'fK. XtfC*L*Bl*4»B«>*ai* 

aica-ra. 

[0002] 

^a&gs&r. B**ML*i**tf<fr&*\ 
*4<t47Bitit4. *©&. mstLfce^it?!* 

tt4£©*<©ttttKH«T3Ci:l=J:yHje*fT-3T 30 

lt/\<7u *y -tf-v3 >HB£fr5 - ysa 
*ws-r**a36«fc*. c©*&4,»b£b 

[0003] j:yaa**aj*flttL-c. Sifi-ci*. j. 

Am. Soc. Brew. Chem. : 52(1) 19-23. 1994 l=tt#$*VTt^ 
•5 ±®l)l> 5 * f "b >X $ ipjffl L 7= A T P <t y ± 40 

B©&HJ£f7 5-ft£tfi&Z>&. aatnifrncaair* 
fcfts hbi=i4«b-c#*i*. *fc, £-ju=**tt- 

nfl©?Ll&®. 0?*Jf. Lactobacillus brevis, Lactobac 
illus case i s Lactobacillus plantarunu Lactobac i I lu 
s coryniforniis§ll--3l^TI4. 4#I8¥6-4 6 8 1 1 X. 

1 1 8 9 4ldB***VCLN4J:'3l;«.a 

*©#Ba£BL. 4 6i=+»ft*m*atej:tfa«?tt so 



£«4©j!)<BLi^ 

[0004] -t^-c. *&i:axtt*iiia*tBttd:iv 

flkiSTJIi, WHW 5-1 5400. 4#§8¥ 6-1418 
9 9 . ttH? 7-2 8 9 29 5, £t=l4 J. Am. Soc. Bre 
w.Chem. :52(3) 95-99, 1994 lCffi#**iTL"»<6«t 5 IC. 
*ttifc**,lfcB©DNA*attU z©dnai=4§« 
Mfc* 'J =f*5 KB i UTSS6*1i-fc 

[0 0 0 5] ftjs, WB¥5-1 5 4 oo te<krj:WIB¥ 

6 - 1 4 1 8 9 9 7:14. 55 h/t^UX ?l/t'Xff)5 

5 'J 7f? V-A RN AfififfSKt *fl>X * U** 

14. 55 h/S^UX ^Ut*X©5 S 'JtKV— arna 
Se^-SSEWtU *fl>X5U:l-*KE?«i«aWi:fc 

6 cfc 5 icfc^JS LfctUi^f U*^ K*Bl*S*fl) 
■C&y. -t-©ag^EW©3fc*:W«:jtL^6>s 55 K/< 
^;ux 7u£xottao*a&*<BE4MBa>&«&i± 

[00 06] £fc. 4#gg¥7-2 8 9 2 9 5T?(4¥LBB 

14. x*a«K^x^xaafBwsEBfi=SK**vTL> 

§ Lactobacillus sp.DAL <fc l^flBBwae^E^J 
BfflLV &»©:75-1'^— -pl4&i±i-e£^?LBB£gS 

feWL.«fc5t-r-&a.aBti*a*<R'S:o-c^-i). 

[0 0 0 7] 

[aa*«*-r*fcK>a>*a3 aaB-efc* 

75 h/^JWSft*CD 1 6 S rRNASfiftSS? 
Mlc/N-f^y $r-f X-T&X5 U:*^ KE5U*fcl4KE5i] 

B-f-S>55 h/<^;U7. ?l/fX (Lactobacillus brev 
is) B, ^5 h/^frZ* 734f-f (Lactobacillus case 
i) B- 55 K/^;^^;UX ziy=.7*^5X (Lac 
tobacillus coryniformis) B» 7? "J*? 
>$7i> (Lactobaci I lus plantarum) B, 7^ h/(f 
* fcf— X (Lactobaci I lus sp. ) AB No. 7 4 

B*a«tti=*au wB»i=aa-e#**ataa-r 
*• 

[0 0 0 8] fcfc. 7^ h/^f Jl/X Xf-v-XAB 
No. 7 4|lt. Hrt©f-^B[jt«^P J mB*^fcS.B 
SI-E. ±6E?LSBXI4!|#g§^7-289295fiEB©55 K/n* 
^ bf — X DAI (Lactobac i 1 1 us sp. D A 

1) ©ra*i<b*Sfc.5.B-l?aay. f-;U^^ifei: 

Lt4fft*^a$4,7. ae^iiifsi-Psi-r^ftffri* 

*"CMC4fc»-efcy, Saiki ?>A<|§SILfcPolymeraseChai 
n Reaction S (J«iT. P C R^<tB§1- ; Science 230, 
13-50, 1985) ££l::*T-5 Cttf-CZZo -©^14. 

itts©ae^-E9"j^igiis$-a--i)JSs5i?. as • gggt- 
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awe*. «»Btfeit**»«a>aa*ui=tpKH 

[0 0 0 9] 

(Lactobacillus brevis) lu 5£ h/^/UX 
-< (Lactobacillus casei) gu ^£ h/^JUX 
zi'J— 3?*;U5X (Lactobacillus coryniformi s) 
IL 7^ h/^f (Lactobaci I lus pi 

antarum)M. h/^JUX Xt'-v-X (Lactobac 20 
i I lus sp.) AB No. 7 6sy*V— -MS 

btf h^?7<7-i: Lr P C RSJff L\ S 
"ffl-e*W«l"efc*« PCRSJ6lcjHi^£DN AtK'J>^ 30 

— iff±, 9o%a±a>uicmBtt3^ft4xaj:i^ pc 

4»KttfiIt-C9 0-9 8°C. ^7-f7-f«iDNA 

iz/w^y^f-f u >^si6"e3 7-6 5 

°C. DNA#«J^7- tf*fttBStt*«*KB-C5 0~ 

^;u^#4zi:(Ccfcy. murai sum = 

[0 0 10] PCR&Eft. Sl£«B*«ftsk«|»Zcfcy» 
KtU "JlfcX5^A»*MI»fi*fTlV «MI**Lfc 40 

i»U«il4* h/^UX (La 

ctobacillus brevis) ® s h/^;ux *4f-< (La 
ctobacillus casei) 1L ^2 h A^JUX^UX zi y 
z7tJI/S^ (Lactobacillus coryniformi s) gL 

h/^;UX ^^l/^^A (Lactobacillus plantaru • 
n) ■ « 7^ h/^fil/X Xt-y-X (Lactobacillus 

sp.) AB No. 7 4M(D£-®(D#££«£T*#4 e 

^^T'fe^o 50 



[0 0 1 1 ] 

immmi *it«i=*y**wss&Ki*L<K 

1. 7^ h/^U Xfcf— X (Lactobaci II us s 
p. ) AB No. 7 4® CD 1 6 S r R N Aif^^^iE^JCD^ 
£ 

0 Lactobacillus sp. AB No. 7 4 Bfr bODNAftfciJ 

Lactobacillus sp. AB No. 7 4Mfr£DNA£»£i5 
Lfr e D N A<Z>«fcHI±#G)cfc 5 Cl?7ofce #Kg(Z>K>& 
1nlfc15Krpore5flflL 4°ClcrSib»tt LfcSU ±S£ 
Jf Tfco J?l««**lDiTpa» L. |ft/15Krpm^5# _ 

nl 4°c\zx&fo&mi,±fs&&Ttzik. 200*1 iamB 

(10mM Tris-HCL 1mM EDTA. 0. 35M Sucrose p 
H8. Olz Lysozyme £1mg/mk N-Acetylmuramidase$-50 
/ig/mllcft4cfc5lcaJn)- IzHML. 37°c. 30»H«S 
Lfco 400/ilOMfiS^S?tjS OOOnH Tris-HCL 1.5M 
NaCL 20raM EDTA. 2%CTAB. 2%2-Mercaptoethanol pH8. 
0 lcProteaseK*120//6/nillZ3a:«J:olzaiD) £*nx. 
50°c. 60#BB«fflLfc». 400// lO^xy— ;u ■ -^pn 
*U5JQ^, «*Lfclklc15Krpni-e5»IB. 25°Clzr 
I»0^SL, ±31400// ItfrLL^Xv-O^a— 
Ltc e 300// l<D2-propanol£*Q;?L. fjttt Lfc^lr-80°C 
(3T105MB»«L. 15KrpnftM5«flL 4 e ClcTS^g| 
LT2tRS»fc. ?%70%x£y—;U200// 15Kr 
pircBflflk 4tl=TaO$i*U ±*S!tTfc. 
50/i'lO>a«*lzB»L. DNA?g?£<h Lfzo 
[0012]© Lactobaci I lus sp. AB No. 7 4S(E 1 
6 S r RN AOigi® 

Lactobaci I lus sp. AB No. 7 4S(D 1 6 S r RN 
A(0m^^f^tz o W»0>DNA»»*>&f»fcDNAft 
20ng^T">^U— hi I, $1 [C^-t 1 6 S r RN Ait 
e^F-v— (01X1/1 PCR 
^fr^fcc PCRI*. ftKDNA»a5//L-10xPCR/^v^r 
— (100mM Tris-HCI (pH9. 0) . 500mM KCL 1%TritonX-10 
0) 5/ik 25mM MgCl2 Au L 20mM dNTP«*aE0. 5// L 

1 0.5/iL ^7<V-11 0. 5 /i L Taq DN 
A polymerase (DUMB ; TAP-101) 0.25// l&UTXHiKV 
7K34.25// 1 *S*L. PC^ftfr!±gEttli90-98°ClZTl» 
ID. TX-y>^l437-60°crcT2»ra. #Sli70-75 
■CtT2»BBT?30-y--f ^^Ufrofc. SS65S5|/ ISIxTBE 
/ ^ r - £ ffl L^fc 1 . 2%T # □ — X ;u*ft*»ic# 
Ls ifvOA?P7-f KlCT20»WC»6*fT-3fc 

*^«t«[lrt-4ctiz«feypcR»*a)«*tfTo 

fc. 

[0013] 7#p— x«ft*Mia)a. X^v^ATJP 

t?7*rp-x^**73»*jBL\r««ttLfc. sank 
^aBA^<^^. ~8o°cjzrio»ra»aLa«*i±fco x 
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@7K300// l£*D*T\ 5krpra^10#RBSib#«tU Sto 
^a-^JSl=5i*ofcDNA»a*iattLfc. »64lfc» 

£300^ licftLT^So^xy — ;u • £pn*;uA£*o 
S.-C15KrpmT?5»BB. 25 < fclCTSif>#giU ±31200 // I 
£8tLI^X^>^a— :?l-»Lfc. ft400j/lO>*x* 
/-;u£ttJx.. -80 e clzri0^H»gLfc^iz15KrpraT- 
5#IHL 4°CI::TSiMMiU ±»«ircfc. ?%70%x* 
y-;Uft150// ItiniLfc*. 15Krpnt»5»IB. 4°CiCT5t 
t>#«Lfc. ±m*&Xtz'ik. ME&SL. 50^I^S 
3&g*irg?§LT16SrDNA^;$<!: Ltz 0 
[00 14].®. y-^>xS?fflf>^rh©BB 
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±E<7>16SrDNA»20ng£T->:7U— hfc L. S 1 
§81 6 S r RN Aitfe^Si>— ^r>'>>^^^< V — 
£22:3. 1<fc4. 62:7. 52:8. 102:11. 9^:12. 22:7. \t 
8. 62:13. 52:14«>tHCHiya>IBfr*3b#-efflt\. PCRgr 
m£90~98°CICTl#fMk 37-60°ClCT2^ra. 70~75°C 
IC-C2»IB-C30»-f ^Mfofc. i§ffiLfc§Mg<DDNA# 
±E2:B»a)**-e*«L. ->-<r>v>^£JS 

[OOI 5] 

[81] 



NO. 






1 


27f 


AGAGTTTGATC CAC) TGGCTCAG 


2 


M27Fa2 


M-AGAGTTTGATC (AC)TGGCTCAGGA (CT) G 


3 


520R 


ACCTACGTATTACCGCGGC (GT) GCTGG 


4 


M530Ra2 


M-ACCTACGTATTACCGCGGC (GT) GCTGG 


5 


530f 


GTGCCAGC (AO GCCGCGG 


6 


M530Fa2 


M-TAACTACGTGCCAGC (AC) GCCGCGG 


7 


907r 


CCGTCAATTC (AC) TTT (AG) AGTTT 


8 


M890Ra2 


M-TTGCGGTCGTACTCCCCAGGCG 


9 


907F 


AAACT (CT) AAA (GT) GAATTGACGG 


10 


M907Fa2 


M-AAACT (CT) AAA (GT) GAATTGACGGGGG 


11 


1522r 


AAGGAGGTG (AT) TCCA (AG) CC 


12 


M1525Ra2 


ll-AAGGAGGTG (AT) TCCA(AG) CCGCA 


13 


1392r 


ACGGGCGGTGTGT (AG)C 


14 


M1392Ra2 


M-TCTCATGGTGTGACGGCGGTG 



(IL. 8*MI±. M13<Z>Forward(-29) 

[0016]© $">*>>^ 
±IBDNA$^>^U-h2:L. IRD41SMHII1 3 Forward (- 
29) primer tffl^T* LI-C0R1±DNAS/— 4r>»— «y & 

W»l=«^T«tt*«iat;»«ftffofc. DNAiB?iJO«g 
*at/T-*»«fl*DNA8is (BiLV7^i7-) 

[0 0 17] 2. smM^-rv-o&s 

h/^JUX ^Ut'X (Lactobaci I lus brevis) 
8. 7^ h/N'f^l/X 2)-tzV (Lactobaci I lus case i) 
@ s 7^ h/^fil/Xf 3'J-7t^SX (Lactob 
aci I lus coryniformis) H§. 

(Lactobacillus plantarum) SOS-¥LI£S£>16SrD 
NA«SiS?iJl3HLTIi. EMBLODNAf-^^-X 
7^Mf;ux Xtf-v-X (Lactob 



^^-<-7— COIH^J : (T) CACGACGTTGTAAAACGAC 

aci I lus sp. ) AB No. 7 4MlcoiNTI*1itrE 1 -C»5> 
*ifcRWi::oi%T* faMH&DBto&sliftflM (iS 
l^*ytt»EW#*fc*1MtT?* tt*EMM1~S00« 

[0 0 18] WHtt-tSfc^-fT-l*. 
- 2 8 9 2 9 5 «<D&&<DttSE9Jflf«R£#*l= LT. 
^^^+iO5Slz^mM < t:%^^tv*20bp§ga)«SiB^J 

40 ^II^lfttOtlT, 16Sr RNA*fi : F-<D907#Btf 
ifi<DB2M*ffiLvcftJ«U 9-;U^<"7— (£1 

T. UNVViBt) 2:Lfco BLtfMtLfc^-fv — 
$-S2lz^Lfco 

[0 0 19] 

182] 
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NO. 



Un (5* -3') 



(bp) 



1 


LBP1 


L brevis 


AGCTTCCGTTGAATGACGT 


887 


2 


LBP2 


L. brevis 


CTGATTTCAACAATGAAGC 


861 


3 


LBP3 


L brevis 


GTGGCTTCGGCTATCACTTC 


727 


4 


LBP4 


Lbrevis 


AAGTCGAACGAGCTTCC 


847 


5 


LCP1 


L casei 


ATCCMGAACCGCAIGGTTCTTGGC 


735 


6 


LCP2 


L casei 


GAGAASMT€GT05GC 


463 


7 


L0P1 


Lcoryniformis 


CACTGACGTCGACCGAAGCTGC 


864 


8 


L0P2 


L coryniformis 


CCGAAGCTGCTTGCAGTGGACGT 


852 


9 


L0P3 


Lcoryniformis 


TAACGATTCAGACCACATGGTCT 


738 


10 


L0P4 


Lcoryniformis 


GGGACTAGAGTAACTGTTAGTCC 


453 


11 


LPP1 


L plantar m 


TGGACCGCATGGTCCGAGC 


731 


12 


LPP2 


L plantar nm 


TACCCGCATAACAACTTGG 


764 


13 


L74pl 


L sp. No. 74 


GAGTAACGGTTCACCA 


669 


14 


L74p2 


L sp. No. 74 


AGAAGGTTGTTCGGATCGC 


515 


15 


L74p3-1 Lsp.No.74 


GTCGAACGCATCCCGTTAA 


884 


16 


L74p4-3 Lsp.No.74 


TTTTAACATCGGATGAG 


651 


17 


L74p5 


L sp.No.74 


GGTGGAGIAACGGTT 


673 


18 


L74p6 


L. sp.No. 74 


CGGTTCACCAAGGCA 


663 


19 


UNV1 


universal primer 


CCGTCAATTCCTTTGAGTTT 





i:i8LTPCR£J6tffll^ B 
[0020] *lcMI50^ : 7-<* : ? r --cD4 :] ^?>-€-ti J ?3Ko 
■W=*IMta)»^*©Sa«?r«fctoKilLfc. Lbr 
evis (JCM 1059) . L casei (ATCC334) . Lplantarura 
(JCM1149) . Lcoryniformis (JCM1164) . L lindneri 
(DSM20690) . Lsp. AB No. 7 4Bcfc U tt-afca>*aiCT 



30 



[002 1] *§m£S3lc^1-*< s ±3E^-<-7— £: L 
TLBP2. LCPU L0P4. U>Pi;ftlJl74p4-3Sflil*fc»*. 

[0 0 2 2] 
«3] 



(7) 
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NO. gtfffig 


754 


JCM1059 


ATCC334 


JOI1149 


JCK1164 


DSM20690 


AB No. 74 






L.brevis L.casei 


L.planta 


L. coryni 


L. Undue 


L.sp. 










rum 


formis 


ri 




1 L.brevis 


LBP1 


4 




_ 


4 


— 


4 


2 


LBP2 


4 


— 








— 


— 


3 


LBP3 


" 4 




' 4 


+ 


— 


+ 


4 


LBP4 


4 


4 


_ 


_ 


— 


— 


5 L.casei 


LCP1 




4 


— 


_ 


— 


— 


6 


LCP2 




4 


4 


4 


— 


— 


7 L. coryni f ormi 


s L0P1 




4 


- 


4 


— 


4 


8 


LOP2 






4 


4 


— 


— 


9 


L0P3 






— 


4 


— 


— 


10 


L0P4 






— 


4 


— 


— 


11 L.plantarum 


LPP1 






4 


— 


— 


— 


12 


LPP2 






4 


4 


— 


— 


13 L.sp.AB No.74 L74p1 


W 


4 


+ 


4 


W 


4 


14 


L74p2 


w 


w 


W 


w 


W 


4' 


15 


L74 P 3-1 












4 


16 


L74p4-3 












4 


17 


L74 P 5 


4 


4 


4 


w 


w 


4 


18 


L74p6 


w 


w 


4 


w 


4 


4 



[0 0 2 3] J2l±©«S*&SWtfl«Jlcl*» LBP2. LCP ffi U S-MDNA^^U— h t LfcB#rottJ£-f -S&M 

1, LPPK L0P4Si;L74p4-3^ma*l*±5SE^ J 5^^-<t :?^v-ffl£JS£iS§l,fc. 

LtlJJLfc. [0 0 2 5] S^^4l-*-r*<. S-SI^OtNT. fltff 

[0024] 3 . &&<Dmmtm y x KSB«©a»* t pcR©tt**<-atTfe y . 

JCSHSUfc. &??L.-Cl^.i>L. brevis 3*SfU L.casei 5 [0 0 2 6] 

L coryniforniis L plantarura3^ck UDNA£tt [t§4] 



(8) 
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m 




as 


Lbrevis I AH 1082 


LBP2 


+ 


7 CM 1059 


LBP2 


+ 


JQI 1170 


LBP2 


+ 


L.casei I AM 1045 


LCP1 


+ 


I AM 1118 


LCP1 


+ 


J CM 1134 


LCP1 


.+ 


ATCC 334 


LCP1 


+ 




Lr\jL ± 




Lcoryniformis JCM 1164 


L0P4 


+ 


m ii66 


L0P4 


+ 


LplantaruB JQI 1149 


LPP1 


+ 


I AH 1041 


LPP1 


+ 


»X«FB*11912 


IPP1 


+ 



[O O 2 9] 

[EMS] 

m&m^ : 1 

EM©«* : 1524 
lE^J^ffiS : Genomic DNA 



^fe^S : Lactobaci i I us sp. 
fc« : AB No. 74 



[0 0 2 7] 

"Cleft 1 OH5S<*^oTl^=*^ 20 

^7>^7AI, 7^7 h-/<?JUX Xt-v-X ABN 
o. 7 4«0>M*»aJU PH»l=HI«r«C 

[0 0 2 8] L^t,. PCRStt, ^*<DlU«l^=fe,#i6 

(DjsL^a^RTtttft*. 30 

T6ATCCT6GC TCAG6AT6AA CGCTGGC6GC GTGCCTAATA CATGCAAGTC 50 

GAACGCATCC CGTTAAATGA AGTGCTTGCA CATCGGATGA GTGGCGAACT 100 

GTGGCGAACT GGTGAGTAAC ACGTGGGTAA CCTGCCCAGA AGCAGGGGAT 150 

AACACTTGGA AACAGGTGCT AATACCGTAT AACAACAAAA ACCGCATGGT 200 

TTTTGTTTGA AAGGTGGTTT CGGCTATCAC TTCTG6AAGG ACCCGCGGCG 250 

TATTAGCTAG TTGGTGGAGT AACGGTTCAC CAAGGCAATG ATACGTAGCC 300 

GACCTGAGAG GGTAATCGGC CACATTGGGA CTGAGACACG GCCCAAACTC 350 

CTACGGGAGG CAGCAGTAGG GAATCTTCCA CAATGGACGA AAGTCTGATG 400 

GAGCAACGCC GCGTGAGTGA AGAAGGTTTT CGGATCGTAA AACTCTGTTG 450 

TTGAAGAAGA ACACGTTTGA GAGTAACT6T TCAGACGTTG ACGGTATTCA 500 

ACCAGAAAGC CACGGCTAAC TACGTGCCAG CAGCCGCGGT AATACGTAGG 550 

TGGCAAGCGT TATCCGGATT TATTGGGCGT AAAGCGAGCG CAGGCGGTTA 600 

CTTAAGTCTG ATGTGAAAGC CTTCGGCTTA ACCGGAGAAG TGCATCGGAA 650 

ACTGGGTAAC TTGAGTGCAG AAGAGGACAG TGGAACTCCA TGTGTAGCGG 700 

TGAAATGCGT AGATATATGG AAGAACACCA GTGGCGAAGG CGGCTGTCTG 750 

GTCTGTAACT GACGCTGAGG CTCGAAAGCA TGGGTAGCGA ACAGGATTAG 800 

ATACCCTGGT AGTCCATGCC GTAAACGATG AATGCTAGGT GTTGGAGGGT 850 

TTCCGCCCTT CAGTGCCGCA GCTAACGCAT TAAGGATTCC GCCTGGGGAG 900 

TACGACCGCA AGTTGAAACT CAAAGGAATT GACGGGGGCC CGCACAAGCG 950 



(9) 
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A T" ^\ A A A A f% 

GTGGAGCATG 


TGGTTTAATT 


CGAAGCTACG 


A A A A f% A A A A T* 

CGAAGAACCT 


T" A A A A AATAT 

TACCAGGTCT 


1000 


TGACATACTG 


TGCTAACCTA 


AGAGATTAG6 


CGTTCCCTTC 


A A A A A AAA A f\ 

GGGGACGCAG 


1050 


ATACAGGTGG 


TGCATGGCTG 


*T A A T" A J A AT 1 A 

TCGTCAGCTC 


GTGTCGTGAG 


ATGTTGGGTT 


1100 


AAGTCCCGCA 


A aa A A AAA I A 

ACGAGCGCAA 


AAA 't T 1 TTAT 

CCCTTATTGT 


CAGTTGCCAG 


CATTTAGTTG 


1150 


a a a A ATnTft^ 

GGCACTCTGG 


A A A A A ATAAA 

CGAGACTGCC 


AAT/S AAA A 1 A 

GGTGACAAAC 


f\r\f\ A AA A A AA 

CGGAGGAAGG 


T* A AAA A T A A A 

TGGGGATGAC 


1200 


GTCAAGTCAT 


CATGCCCCTT 


ATGACCTGGG 


CTACACACGT 


GCTACAATGG 


1250 


ATGGTACAAC 


GAGTTGCGAA 


CTCGCGAGAG 


CAAGCTAATC 


TCTTAAAGCC 


1300 


ATTCTCAGTT 


CGGACTGTAG 


GCTGCAACTC 


GCCTACACGA 


AGTCGGAATC 


1350 


GCTAGTAATC 


GCGGATCAGC 


ATGCCGCGGT 


GAATACGTTC 


CCGGGCCTTG 


1400 


TACACACCGC 


CCGTCACACC 


ATGAGAGTTT 


GCAACACCCA 


AAGTCGGTTC 


1450 


GGJAACCTTC 


GGGAGCCAGC 


CGCCTAAGGT 


GGGGCAGATG 


ATTAGGGTGA 


1500 


AGTCGTAACA 


AGGTAGCCGT 


AGAG 1524 









(51) Int. CI. 6 FI 
(C 1 2 Q 1/68 
C12R 1:225) 



